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SDUWLFLSDQWVWRRNSODFHEHWZHHQ-DQXDU\DQG0DUFKDQGILQLVKHGZKHQWKHWDUJHWVDPSOHVL]H
ZDVUHDFKHGQ 7KHVDPSOHVL]HZDVEDVHGRQUHFRPPHQGDWLRQVIURPDXWKRUVVSHFLDOLVLQJLQ
IHDVLELOLW\DQGSLORWVWXGLHV7KHVDPSOHZLOOLQWURGXFHVXIILFLHQWYDULDQFHWRH[DPLQHWKH
IHDVLELOLW\RIDODUJHUVWXG\3DUWLFLSDQWVZHUHUHFUXLWHGWRWKHVWXG\IURPWZRSRLQWVSDHGLDWULF
GLDEHWHVFOLQLFVPDLQUHFUXLWPHQWVLWHDQGWKURXJKQHZVWDUWJURXSVIRU\RXQJSHRSOHZLWK7'
3DUWLFLSDQWVZKRZHUHHOLJLEOHDQGLQWHUHVWHGLQSDUWLFLSDWLQJLQWKHVWXG\ZHUHJLYHQDQLQIRUPDWLRQ
SDFNZLWKGHWDLOVDERXWSDUWLFLSDWLRQ7KHUHVHDUFKHUWKHQFRQWDFWHGSDUWLFLSDQWVDQGDUUDQJHGDYLVLW
WRGLVFXVVWKHVWXG\3DUWLFLSDQWVZHUHHOLJLEOHLIWKH\ZHUHDJHGZLWKDPHGLFDOGLDJQRVLVRI
7'ZHUHUHJLVWHUHGLQ*UHDWHU*ODVJRZDQG&O\GH**	&&KLOGUHQ¶V'LDEHWHV6HUYLFHDQGZHUH
LQGHSHQGHQWO\DPEXODWRU\

4XDQWLWDWLYHRXWFRPHPHDVXUHV
7RH[DPLQHSUHOLPLQDU\HIIHFWLYHQHVVRIWKHIRXUZHHN3$LQWHUYHQWLRQ$FWLY3DOVREMHFWLYHO\
PHDVXUHG3$OLJKWDQGPRGHUDWHWRYLJRURXVSK\VLFDODFWLYLW\093$VHGHQWDU\EHKDYLRXUVERG\
PDVVLQGH[DQGTXDOLW\RIOLIHGDWDZHUHFROOHFWHG'HWDLOVRIWKHVHPHDVXUHVDUHSURYLGHGEHORZ
2XWFRPHVZHUHFROOHFWHGDWEDVHOLQHSUHLQWHUYHQWLRQSUHFRQWURODQGIRXUZHHNSRVW
LQWHUYHQWLRQSRVWFRQWUROIROORZXS
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$IWHUEDVHOLQHPHDVXUHVZHUHFROOHFWHGWKH3,RIWKHVWXG\;;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DOORFDWHSDUWLFLSDQWVWRDQLQWHUYHQWLRQJURXSRUDZDLWLQJOLVWFRQWUROJURXS$OORFDWLRQRIJURXSZDV
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FRQFHDOHGIURPWKHUHVHDUFKHUZKRZDVFROOHFWLQJWKHGDWDDQGGHOLYHULQJWKHLQWHUYHQWLRQ;;XQWLO
LPPHGLDWHO\EHIRUHWKHLQWHUYHQWLRQFRQWUROJURXSYLVLW7KRVHDOORFDWHGWRWKHFRQWUROJURXSZHUH
RIIHUHGWKHLQWHUYHQWLRQRQFHDOOSRVWFRQWUROGDWDKDGEHHQFROOHFWHG7KHVWXG\SURWRFROLVGHVFULEHG
LQIXOOHOVHZKHUH)XOO1+6HWKLFDODSSURYDOZDVEHHQJUDQWHGIRUWKHVWXG\E\WKHDSSURSULDWH
UHVHDUFKHWKLFVFRPPLWWHH
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$FFHOHURPHWHUGDWD
2EMHFWLYHPHDVXUHVRISK\VLFDODFWLYLW\DQGVHGHQWDU\EHKDYLRXUZHUHFROOHFWHGXVLQJWKH$FWLJUDSK
*7;PRQLWRU7KLVPRQLWRUDOORZVREMHFWLYHUHFRUGLQJRIGDLO\WLPHVSHQWLQVHGHQWDU\OLJKWDQG
PRGHUDWHWRYLJRURXVSK\VLFDODFWLYLW\7KHVHPRQLWRUVDUHVPDOODSSUR[VL]HRID8.FRLQDQG
OLJKWZHLJKWJ3DUWLFLSDQWVZHUHDVNHGWRZHDUWKHDFFHOHURPHWHUVDURXQGWKHZDLVWGXULQJZDNLQJ
KRXUVIRUGD\VH[FOXGLQJZDWHUEDVHGDFWLYLWLHV$FFHOHURPHWHUGDWDZDVGRZQORDGHGWR$FWLOLIH
VRIWZDUHYHUVLRQ,QOLQHZLWKSUHYLRXVVWXGLHVDPLQLPXPZHDUWLPHIRUDYDOLGGD\ZDV
GHILQHGDVKGD\ZLWKDPLQLPXPRIGD\VRIGDWDUHTXLUHGIRUDQDO\VLVLQFOXVLRQ7KH
SULPDU\RXWFRPHPHDVXUHRIRIGDLO\WLPHVSHQWLQ093$DQGVHGHQWDU\EHKDYLRXUZDV
GHWHUPLQHGXVLQJFXWSRLQWVFDOLEUDWHGDQGYDOLGDWHGLQSDHGLDWULFVWXGLHVVHGHQWDU\FSP
DQG093$FSP$PDFURZDVXVHGWRFDOFXODWHDYHUDJHWLPHZRUQSHUGD\7KLVZDV
GHVLJQHGE\DQH[SHUWLQDFFHOHURPHWHUGDWDZKRKDVGHYHORSHGDQGWHVWHGWKLVH[WHQVLYHO\ZLWK
YDULRXVSRSXODWLRQV7RHQVXUHWKDWVOHHSGDWDZDVQRWLQFOXGHGLQWKHDQDO\VLVGDWDUHFRUGHG
EHWZHHQDPZDVH[FOXGHGIURPWKHDQDO\VLVIRUDOOSDUWLFLSDQWVXQOHVVRWKHUZLVHUHSRUWHG
LQZHDUWLPHGLDULHV7KLVZDVFRQVLVWHQWZLWKSUHYLRXVUHVHDUFKZLWKWKLVSRSXODWLRQ7KH
UHVHDUFKHUVDOVRFKHFNHGWKHGDWDYLVXDOO\WRFKHFNLIDQ\SDUWLFLSDQWVWKDWKDGZRUQWKHDFFHOHURPHWHU
RYHUQLJKWVOHSWSDVWDP,QVXFKFDVHVWKLVZDVPDQXDOO\DGMXVWHGLQWKHPDFURDQGUHPRYHGXQWLO
WKHSDUWLFLSDQWZDVDZDNH
3HULRGVRIFRQVHFXWLYH]HURVRWKHUWKDQWKDWUHFRUGHGLQZHDUGLDULHVDVVOHHSWLPHRUQRQZHDUZHUH
NHSWLQWKHGDWDDVDVVXPSWLRQVZHUHQRWPDGHWRGHILQHSHULRGVDVQRQZHDURUVHGHQWDU\EHKDYLRXU
 ?

$OOSDUWLFLSDQWVZRUHWKHDFFHOHURPHWHUIRUDWOHDVWKRXUVDGD\IRUDWOHDVWGD\VDZHHNWKHUHIRUH
DOOZHUHLQFOXGHGLQWKHDQDO\VLV,IDFFHOHURPHWHUVZHUHZRUQIRUOHVVWKDQGD\VDYHUDJHWLPHLQ3$
DQGVHGHQWDU\EHKDYLRXUZDVDGMXVWHGDQGFDOFXODWHGIRUHDFKYDOLGGD\,QWRWDOIXOODFFHOHURPHWHU
GDWDZDVDQDO\VHGIRUSDUWLFLSDQWVLQHDFKDUPRIWKHLQWHUYHQWLRQ

4XDOLW\RI/LIHTXHVWLRQQDLUHV
*HQHULFDQGGLVHDVHVSHFLILFTXHVWLRQQDLUHVZHUHXVHGWRPHDVXUH4R/LQSDUWLFLSDQWV7KH3HGV4R/
*HQHULF&RUH6FDOHZDVXVHGWRPHDVXUHJHQHUDOTXDOLW\RIOLIH7KLVLWHPTXHVWLRQQDLUH
FRQWDLQVWKHIROORZLQJVXEVFDOHVSK\VLFDOIXQFWLRQLQJHPRWLRQDOIXQFWLRQLQJVRFLDOIXQFWLRQLQJDQG
VFKRROIXQFWLRQLQJ$SV\FKRVRFLDOKHDOWKVXPPDU\VFRUHZDVFDOFXODWHGIURPWKHDYHUDJHRIWKH
HPRWLRQDOVRFLDODQGVFKRROIXQFWLRQLQJVXEVFDOHVDSK\VLFDOKHDOWKVXPPDU\VFRUHIURPWKH
SK\VLFDOIXQFWLRQLQJVXEVFDOHDQGDWRWDORYHUDOOVFRUHIURPWKHDYHUDJHRIDOOVXEVFDOHV7KLVVFDOH
KDVVKRZQJRRGUHOLDELOLW\DQGYDOLGLW\LQWKLVSRSXODWLRQ7KH3HGV4R/7\SH'LDEHWHV
0RGXOHLVDLWHPTXHVWLRQQDLUHPHDVXULQJGLDEHWHVVSHFLILF4R/DQGFRQVLVWVRIILYHVXEVFDOHV
GLDEHWHVV\PSWRPVWUHDWPHQWEDUULHUVWUHDWPHQWDGKHUHQFHZRUU\DQGFRPPXQLFDWLRQ3DWLHQWVVHOI
UHSRUWDQGWKHLUSDUHQWVSUR[\UHSRUWRIWKHFKLOG¶V4R/FRPSOHWHGTXHVWLRQQDLUHVE\UDWLQJLWHPV
RQKRZPXFKHDFKZDVDSUREOHPLQWKHSUHYLRXVPRQWKXVLQJDSRLQW/LNHUWVFDOHµ¶ QHYHUD
SUREOHPµ¶ DOPRVWDOZD\VDSUREOHP7KLVTXHVWLRQQDLUHKDVEHHQYDOLGDWHGDQGKDVEHHQVKRZQ
WREHUHOLDEOHLQ\RXWKZLWK7\SH'LDEHWHV&KDQJHVLQJHQHUDO4R/DQGGLDEHWHVPRGXOH
VFRUHVZHUHDQDO\VHGEHWZHHQLQWHUYHQWLRQDQGFRQWUROJURXSVWRDVVHVIRUDQ\WUHQGVLQLQWHUYHQWLRQ
HIIHFWV

$QWKURSRPHWULFPHDVXUHV
3DUWLFLSDQWVZHUHLQYLWHGWRKDYHWKHLUZHLJKWKHLJKWDQGZDLVWFLUFXPIHUHQFHPHDVXUHGZHDULQJOLJKW
FORWKHVZLWKRXWVKRHV$OOPHDVXUHPHQWVZHUHPDGHLQGXSOLFDWHDQGWKHILQDOYDOXHFDOFXODWHGDVWKH
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
PHDQRIWKHWZRPHDVXUHPHQWV:HLJKWLQNLORJUDPVNJZDVPHDVXUHGWRWKHQHDUHVWJJ
XVLQJ6(&$VFDOHV6(DSSURYDOFODVV,,,6($*HUPDQ\+HLJKWLQPHWUHVPZDVPHDVXUHGWR
WKHQHDUHVWPPPPXVLQJWKH6(&$/HLFHVWHUVWDGLRPHWHU6(&$*HUPDQ\7KHKHLJKWPDQG
ZHLJKWNJZHUHXVHGWRFDOFXODWH%0,XVLQJWKHIRUPXOD%0, ZHLJKWKHLJKWNJP:DLVW
FLUFXPIHUHQFHZDVPHDVXUHGWRWKHQHDUHVWFPFPDWWKHPLGSRLQWEHWZHHQWKHLOLDFFUHVWDQG
WKHORZHVWULELQIXOOH[SLUDWLRQZLWKWKHSDUWLFLSDQWVWDQGLQJ

4XDOLWDWLYHLQWHUYLHZV
6HPLVWUXFWXUHGTXDOLWDWLYHLQWHUYLHZVZHUHFDUULHGRXWZLWKRIWKHVWXG\DVIRXUSDUWLFLSDQWV
GURSSHGRXWRIWKHVWXG\EHIRUHWKHLQWHUYLHZVZHUHFRPSOHWHG,QWHUYLHZVZHUHFDUULHGRXWIURP0D\
WR-XO\ZLWKVHYHQPDOHDQGQLQHIHPDOHSDUWLFLSDQWVPHDQDJHRI\HDUV$JHDW
GLDJQRVLVUDQJHGIURPWR\HDUVPHDQ\HDUVZKLOHGXUDWLRQWLPHIURPGLDJQRVLVUDQJHG
IURPPRQWKVWR\HDUV\HDUV6HYHQSDUWLFLSDQWVZHUHUHODWLYHO\QHZO\GLDJQRVHG
PRQWKVZHUHWUHDWHGZLWKLQVXOLQLQMHFWLRQVZKLOHZHUHSXPSXVHUV$SDUHQWZDVDOVRLQFOXGHG
LQWKHLQWHUYLHZV,QWHUYLHZVZHUHFDUULHGRXWDWSDUWLFLSDQWV¶KRPHVDQGODVWHGDURXQGPLQXWHV
7KHLQWHUYLHZHUZDVD*3ZLWK7'XQGHUWDNLQJDQ06FLQ6SRUWV0HGLFLQHDQGZDVQRWGLUHFWO\
LQYROYHGZLWKGHOLYHU\RIWKH$FWLY3DOVLQWHUYHQWLRQ3DUWLFLSDQWVZHUHPDGHIXOO\DZDUHRIWKLVSULRU
WRLQWHUYLHZ3DUWLFLSDQWDQGSDUHQWVZHUHUHFUXLWHGDIWHUWKH\KDGFRPSOHWHGWKHZHHN$FWLY3DOV3$
LQWHUYHQWLRQDQGSURYLGHGZULWWHQDQGYHUEDOFRQVHQWWREHLQWHUYLHZHG,QWHUYLHZVZHUHUHFRUGHG
WUDQVFULEHGYHUEDWLPDQGDQDO\VHGWKHPDWLFDOO\7KLVSDSHUSUHVHQWVRQHNH\WKHPHLGHQWLILHGIURPWKH
TXDOLWDWLYHGDWDFRPSRQHQWVRIWKHLQWHUYHQWLRQSHUFHLYHGDVPRVWHIIHFWLYHLQVXSSRUWLQJDQDFWLYH
OLIHVW\OH$FRPSUHKHQVLYHTXDOLWDWLYHSDSHUH[SORULQJPRWLYDWLRQVIRUSK\VLFDODFWLYLW\SDUWLFLSDWLRQ
IRU\RXWKZLWK7'KDVEHHQSXEOLVKHGVHSDUDWHO\


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'DWD$QDO\VLV
6WDWLVWLFDO$QDO\VLV
$VWKLVZDVDIHDVLELOLW\DQGSLORWVWXG\TXDQWLWDWLYHRXWFRPHVSURYLGHSUHOLPLQDU\HYLGHQFHRIHIIHFW
RIWKHLQWHUYHQWLRQRQ3$VHGHQWDU\EHKDYLRXUDQGTXDOLW\RIOLIH7KHUHVXOWVRIWKLVVWXG\ZLOODOORZ
WKHDXWKRUVWRFDOFXODWHWKHVDPSOHVL]HUHTXLUHGIRUDIXWXUHIXOOVFDOHWULDO6WDWLVWLFDODQDO\VLVZDV
FDUULHGRXWXVLQJ6366$QLQWHQWLRQWRWUHDWDSSURDFKZDVXVHGIRUWKHDQDO\VHVZLWKDOOSDUWLFLSDQWV
DQDO\VHGLQWKHJURXSWRZKLFKWKH\ZHUHUDQGRPLVHG7KH3$RXWFRPHGDWDDVVHVVHGFKDQJHLQ
SHUFHQWDJHRIZDNLQJGD\WLPHVSHQWLQOLJKWDQG093$DQGSHUFHQWDJHRIWLPHVSHQWVHGHQWDU\DW
IRXUZHHNVIURPEDVHOLQH,QDGGLWLRQFKDQJHVLQTXDOLW\RIOLIH4R/JHQHUDODQGGLDEHWHVVSHFLILF
LQ\RXWKDQGSDUHQWVZHUHDQDO\VHGDWIRXUZHHNVIURPEDVHOLQH7KHVHZDVDQDO\VHGDWWKHOHYHORI
WKHLQGLYLGXDOXVLQJDWZRZD\PL[HG$129$'HVFULSWLYHVWDWLVWLFVDUHSUHVHQWHGEHORZPHDQDQG
VWDQGDUGGHYLDWLRQZLWKFRQILGHQFHLQWHUYDOVSUHVHQWHGIRUHDFKJURXSVHSDUDWHO\

4XDOLWDWLYHDQDO\VLV
,QWHUYLHZVZHUHUHFRUGHGWUDQVFULEHGYHUEDWLPDQGDQDO\VHGXVLQJDVL[VWDJHWKHPDWLFSURFHVV
7UDQVFULSWLRQE\WKHLQWHUYLHZHUDOORZHGIDPLOLDULVDWLRQZLWKWKHGDWD7KHUHVHDUFKHUZKRFDUULHGRXW
WKHLQWHUYLHZVUHDGWKHWUDQVFULSWVVHYHUDOWLPHVEHIRUHLGHQWLI\LQJLQLWLDOWKHPHV7UDQVFULSWVZHUHUH
UHDGDQGWKHPHVDQGVXEWKHPHVUHILQHG7RHQKDQFHUHOLDELOLW\RIWKHWUDQVFULSWVZHUH
V\VWHPDWLFDOO\FRGHGLQGHSHQGHQWO\E\WKHILUVWDXWKRU;;ZKRDOVRGHVLJQHGWKHLQWHUYLHZJXLGH
7KHUHVHDUFKHUVVHDUFKHGIRUFRQVLVWHQWSDWWHUQVRIPHDQLQJVDQGUHODWLRQVKLSVDFURVVWUDQVFULSWVDQG
JURXSHGFDWHJRULHVWRJHWKHUDVZHOODVQRWLQJGLYHUJHQWYLHZV7KLVSURFHVVZDVXVHGXQWLOGDWD
VDWXUDWLRQZDVDFKLHYHG


 ?
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5HVXOWV
 5HFUXLWPHQWUHWHQWLRQDQGDGKHUHQFHWRVWXG\
7KHJRDORIUHFUXLWLQJ\RXQJSHRSOHZLWK7'ZDVDFKLHYHGE\UHFUXLWHGIURP7'FOLQLFDQG
JURXSVZHUHUDQGRPLVHGWRWKH$FWLY3DOVLQWHUYHQWLRQQ IHPDOHVDQGWRWKHZDLWLQJOLVW
FRQWUROJURXSQ IHPDOHV7KHPHDQDJHRISDUWLFLSDQWVLQERWKJURXSVZDV\HDUV,QWRWDOYDOLG
DFFHOHURPHWHUGDWDZDVDYDLODEOHIRURIWKHSDUWLFLSDQWVDWWKHIRXUZHHNGDWDFROOHFWLRQ
SRLQW)LJ7KHSURSRUWLRQRISDUWLFLSDQWVORVWWRIROORZXSZDVWKHVDPHIRUWKH$FWLY3DOV
DQGFRQWUROJURXSDQGWKHUHZHUHQRGLIIHUHQFHVLQEDVHOLQHFKDUDFWHULVWLFVEHWZHHQSDUWLFLSDQWV
ORVWWRIROORZXSDQGFRPSOHWHUV

 3UHOLPLQDU\HYLGHQFHRIFKDQJHVLQ3$VHGHQWDU\EHKDYLRXUDQG4R/
7KHUHZDVQRVLJQLILFDQWSRVWLQWHUYHQWLRQHIIHFWVRQRIZDNLQJWLPHVSHQWLQOLJKW3$RURIWLPH
VSHQWVHGHQWDU\ZLWKLQRUEHWZHHQJURXSVDWIRXUZHHNVVHHWDEOH:KLOHWKHUHZDVQRVLJQLILFDQW
LQWHUYHQWLRQHIIHFWEHWZHHQJURXSGLIIHUHQFHLQRIWLPHVSHQWLQ093$UHVXOWVVKRZHGD
VLJQLILFDQWLQFUHDVHLQRIWLPHLQ093$LQERWKLQWHUYHQWLRQDQGFRQWUROJURXSIURPEDVHOLQHWR
IROORZXS) S 
)RU4R/PHDVXUHVSDUWLFLSDQWVLQERWKJURXSVUHSRUWHGVLJQLILFDQWO\OHVVRYHUDOOGLDEHWHVµSUREOHPV¶
) S DQGVLJQLILFDQWO\OHVVOLIHVW\OHµSUREOHPV¶) S DW
IROORZXS+RZHYHUERWKJURXSVDOVRUHSRUWHGVLJQLILFDQWLQFUHDVHVLQµSUREOHPV¶ZLWKWKHGD\WRGD\
GLDEHWHVURXWLQH) S DWIROORZXS3DUHQWVUHSRUWHGVLJQLILFDQWLQFUHDVHGZRUU\
DERXWWKHLUFKLOG¶VGLDEHWHVDWIROORZXSLQERWKJURXSV) S 7KHUHZDVQR
VLJQLILFDQWLQFUHDVHLQUHSRUWHGK\SRJO\FDHPLFRFFXUUHQFHVGHVSLWHLQFUHDVHG093$


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
 3DUWLFLSDQWV¶SHUFHSWLRQVRIWKHLQWHUYHQWLRQIRUVXSSRUWLQJDQDFWLYHOLIHVW\OH
7KH$FWLY3DOV3$LQWHUYHQWLRQLQFOXGHGDUDQJHRIEHKDYLRXUFKDQJHWHFKQLTXHVLQFOXGLQJJRDO
VHWWLQJVHOIPRQLWRULQJXVLQJDSHGRPHWHUDQGDSSDFWLRQSODQQLQJVRFLDOVXSSRUWDQGUROH
PRGHOOLQJ*HQHUDOO\WKHVHFRPSRQHQWVZHUHYLHZHGIDYRXUDEO\E\SDUWLFLSDQWVDQGSDUHQWV
VXJJHVWLQJWKHLQWHUYHQWLRQZDVDFFHSWDEOHDQGYLHZHGSRVLWLYHO\E\WKHVWXG\SRSXODWLRQLWZDV
GHYHORSHGIRU7KHLQWHUYHQWLRQFRPSRQHQWVSHUFHLYHGDVPRVWµHIIHFWLYH¶ZHUHJRDOVHWWLQJVHOI
PRQLWRULQJDQGVRFLDOVXSSRUWUHFHLYHGPDLQO\IURPSDUHQWVDQGWKHUHVHDUFKHU
*RDOVHWWLQJVHOIPRQLWRULQJDQGVRFLDOVXSSRUW
*RDOVHWWLQJZDVDNH\WHFKQLTXHXVHGLQWKHLQWHUYHQWLRQDQGDOPRVWDOORIWKHSDUWLFLSDQWVIHOWWKDW
VHWWLQJJRDOVHQFRXUDJHGWKHLUSDUWLFLSDWLRQ,QSDUWLFXODUPDNLQJDSODQDQGZULWLQJGRZQDFWLYLWLHV
IRUZHHNVLQWKHSODQQHUGLDU\ZDVYLHZHGDVPRWLYDWLQJ
³,IZHGLGQ¶WKDYHLWZULWWHQGRZQ\RXPLJKWKDYHJRQHµGRQ¶WWKLQN,¶OOERWKHUWRGD\¶´0XPRI3
0
7KHSHGRPHWHUXVHGLQWKHVWXG\OLQNHGWRDVPDUWSKRQHDSSZDVXQLYHUVDOO\DFNQRZOHGJHGWR
SURYLGHPRWLYDWLRQWRLQFUHDVH3$7KLVWUDFNHGGDLO\VWHSVVRSDUWLFLSDQWVZHUHDEOHWRVHOIPRQLWRU
LIWKH\ZHUHPHHWLQJWKHJRDOVWKH\VHWZLWKWKHUHVHDUFKHU
³,WWDXJKWPHWRGRWKHEHVW,FRXOGDQGWRPRWLYDWHP\VHOIEHFDXVHLI,ORRNHGDQGVDZ,KDGQ¶WGRQH
WKDWPDQ\VWHSVWKHQ,FRXOGJRDQGJHWRXWDQGGRVRPHWKLQJVRLWPRWLYDWHGPHWRGRPRUH´3
)
:KLOHWKHUHZHUHVRPHWHFKQLFDODQGSUDFWLFDOFKDOOHQJHVUHSRUWHGDERXWWKHSHGRPHWHUGHYLFH
PDLQO\WKDWLWFRXOGHDVLO\EHORVWDQGGLGQRWDOZD\VFKDUJHHIIHFWLYHO\PDQ\RIWKHSDUWLFLSDQWV
WDONHGDERXWWKHSHGRPHWHUDVDIXQµJDGJHW¶WRVKRZWKHLUSURJUHVVLRQDQGFRPSHWHZLWKRWKHUV)RUD
IHZSDUWLFLSDQWVWKLVPD\KDYHEHHQWKHPRWLYDWLQJIDFWRUWRWDNHSDUWLQWKHVWXG\
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
³,WKLQNKHLVTXLWHRSHQWRWKHVHWHFKQLFDOWKLQJVVRLQP\RSLQLRQLWZDVWKHUHDVRQWKDWKHGHFLGHG
WRWDNHSDUW´'DGRI30
6RFLDOVXSSRUWIRUOLYLQJDQDFWLYHOLIHVW\OHZDVLGHQWLILHGDVFUXFLDOLQWKLVLQWHUYHQWLRQ3DUHQWDO
VXSSRUWYDULHGIURPSURYLGLQJZRUGVRIHQFRXUDJHPHQWGULYLQJFKLOGUHQWRDFWLYLWLHVWRSK\VLFDOO\
SDUWLFLSDWLQJLQDFWLYLWLHVZLWKWKHLUFKLOGUHQ,QWHUHVWLQJO\PDQ\SDUHQWVZHUHNHHQWRXVHD
SHGRPHWHUVRWKH\FRXOGDOVRPRQLWRUWKHLURZQVWHSVDQGSDUWLFLSDWHLQSK\VLFDODFWLYLW\ZLWKWKHLU
FKLOG7KHLQYROYHPHQWRISDUHQWVRIWHQGLIIHUHGZLWKDJHRISDUWLFLSDQWZLWK\RXQJHUSDUWLFLSDQWV
RIWHQEHLQJPRUHNHHQWRH[HUFLVHZLWKSDUHQWV
³$QG,OLNHZDONLQJPRUHZLWKP\PXPEHFDXVHWKDW¶VHQFRXUDJLQJPHWRGRORWVPRUHVWXIIDQGGR
PRUHUXQQLQJDERXW´30
,QDGGLWLRQWRSDUHQWDOVXSSRUWWKHVXSSRUWRIDKHDOWKSURIHVVLRQDOZDVDOVRYDOXHG,QWKLVFDVHWKH
UHVHDUFKHUZKRFDUULHGRXWWKHLQWHUYHQWLRQHQFRXUDJHGSDUWLFLSDQWVWKURXJKRXWWKHLQWHUYHQWLRQ
SHULRG7KLVH[WHUQDOVRFLDOVXSSRUWZDVYLHZHGIDYRXUDEO\SDUWLFXODUO\E\WKHROGHUDGROHVFHQW
SDUWLFLSDQWVLQWKHVWXG\7KLVPRYHLQWRDGROHVFHQFHRIWHQUHVXOWVLQ\RXQJSHRSOHVHHNLQJ
LQGHSHQGHQFHIURPWKHLUSDUHQWVWKHUHIRUHDQH[WHUQDOVXSSRUWZDVSDUWLFXODUO\XVHIXOLQVXFKFDVHV
³«VXJJHVWLRQVIURPVRPHRQHZKRGRHVWKDWIRUDOLYLQJ«LWKHOSVWRVHHWKHELJJHUSLFWXUHDQGNLQGRI
UHFRPPHQGPRUHWKLQJVWRGR´3)






 ?

'LVFXVVLRQ
'HVSLWHQRVLJQLILFDQWGLIIHUHQFHEHWZHHQWKHLQWHUYHQWLRQDQGFRQWUROJURXSIRULQFUHDVHG3$RU
UHGXFHGVHGHQWDU\WLPHRYHUDIRXUZHHNLQGLYLGXDOLVHGLQWHUYHQWLRQWKHUHVXOWVVXJJHVWWKDWERWK
LQWHUYHQWLRQDQGFRQWUROJURXSVVLJQLILFDQWO\LQFUHDVHGWKHLU093$7KLVLVDQLQWHUHVWLQJILQGLQJDQG
VXJJHVWVWKDWSDUWLFLSDWLQJLQD3$UHVHDUFKVWXG\PD\LQLWVHOIKDYHPRWLYDWHG\RXWKVWRLQFUHDVH
WKHLU093$$VSDUWLFLSDQWVZHUHHLWKHUQHZO\GLDJQRVHGZLWKWKHFRQGLWLRQRUZHUHDWWHQGLQJD7'
FOLQLFDSSRLQWPHQWZKHQWKH\ZHUHUHFUXLWHGWKHUHPD\KDYHEHHQDQLQFUHDVHGUHDGLQHVVWRFKDQJH
EHKDYLRXUIRUVRPHSDUWLFLSDQWV,QDGGLWLRQLWPD\EHWKDWVHDVRQDOFKDQJHVSDUWLFLSDQWVZHUH
UHFUXLWHGIURP-DQXDU\0DUFKDOVRSOD\HGDUROHLQLQFUHDVHG3$LQWKHSDUWLFLSDQWV$VWKLVVWXG\
ZDVFDUULHGRXWLQ6FRWODQGZLQWHUFDQEHSDUWLFXODUO\FROGZLWKHDUO\GDUNQLJKWV5HFUXLWPHQWWRWKLV
VWXG\IURP-DQXDU\PD\KDYHPRWLYDWHGSDUWLFLSDQWVWREHJLQWRJHWDFWLYHDVWKHVSULQJPRQWKV
DSSURDFKHGVXJJHVWHGE\SUHYLRXV6FRWWLVKVWXGLHV$ODUJHUVFDOHVWXG\ZRXOGLQFOXGHDORQJHU
UHFUXLWPHQWSHULRGDQGWKHUHIRUHUHFUXLWPHQWFRXOGEHPDSSHGWRVHDVRQVWRDVVHVVDQ\GLIIHUHQFHV
7KHUHZDVQRVLJQLILFDQWGLIIHUHQFHEHWZHHQWKHLQWHUYHQWLRQDQGFRQWUROJURXSIRUWRWDO4R/VFRUHV
DWEDVHOLQHDQGIROORZXS+RZHYHUERWKWKHLQWHUYHQWLRQDQGFRQWUROJURXSKDGVLJQLILFDQWO\KLJKHU
RYHUDOO4R/VFRUHVRQWKHFKLOGWHHQDJHTXHVWLRQQDLUHDWIROORZXSIURPEDVHOLQH$KLJKHUVFRUH
LQGLFDWHVOHVVGLDEHWHVµSUREOHPV¶DQGJUHDWHUTXDOLW\RIOLIHWKHUHIRUHWKLVLVDSRVLWLYHILQGLQJ
,QWHUHVWLQJO\WKHUHZDVDVLJQLILFDQWLQFUHDVHLQSUREOHPVUHSRUWHGLQWUHDWPHQWVXEVFDOHRIWKH
GLDEHWHVTXHVWLRQQDLUHDQGDVLJQLILFDQWLQFUHDVHLQFKLOGUHSRUWVFRUHVRIWUHDWPHQWRIGLDEHWHVLQ
ERWKLQWHUYHQWLRQDQGFRQWUROJURXS7UHDWPHQWVXEVFDOHDVNVTXHVWLRQVµ,WKXUWVWRSULFNP\ILQJHU
RUJLYHP\VHOILQVXOLQLQMHFWLRQV¶µ,DPHPEDUUDVVHGDERXWKDYLQJGLDEHWHV¶µP\SDUHQWVDQG,DUJXH
DERXWP\GLDEHWHVFDUH¶DQGµLWLVKDUGIRUPHWRVWLFNWRP\GLDEHWHVURXWLQH¶7KHVLJQLILFDQWFKDQJH
LQVFRUHVIURPEDVHOLQHWRIROORZXSLQERWKJURXSVVKRZVWKDWWKHUHZHUHPRUHµSUREOHPV¶ZLWK
WUHDWPHQW7KLVPD\UHODWHWRWKHLQFUHDVHG093$OHYHOVVHHQLQSDUWLFLSDQWVZKLFKLVOLNHO\WRKDYH
UHVXOWHGLQLQFUHDVHGVHOIPRQLWRULQJRIWKHLUGLDEHWHV)RUH[DPSOHPRUHILQJHUSULFNWHVWV
QHHGHGPRUHDGMXVWPHQWVIRULQFUHDVHG3$DQGLQFUHDVHGFKDOOHQJHVZLWKVWLFNLQJWRWKHLUGLDEHWHV
 ?

URXWLQH7KHUHIRUHWKHSRVLWLYHFKDQJHLQ093$PD\DOVRKDYHUHVXOWHGLQLQFUHDVHGFKDOOHQJHVRI
VRPHDVSHFWVRIPDQDJLQJGLDEHWHVZKLFKLVVXSSRUWHGE\SUHYLRXVZRUN
,QWHUHVWLQJO\LQWKHWUHDWPHQWVXEVFDOHWKH\RXQJSHRSOHUDWHGWKHLUSUREOHPVIRUWUHDWPHQWRI
GLDEHWHVVLJQLILFDQWO\ORZHUIURPEDVHOLQHWRIROORZXSµLWLVKDUGIRUPHWRGREORRGJOXFRVHWHVWV¶
µLWLVKDUGIRUPHWRJLYHP\VHOILQVXOLQVKRWV¶µLWLVKDUGIRUPHWRH[HUFLVH¶µLWLVKDUGIRUPHWR
IROORZDKHDOWK\GLHW¶µLWLVKDUGIRUPHWRZHDUDQLGEUDFHOHWFDUU\DFDUG¶µLWLVKDUGIRUPHWRFDUU\
DIDVWDFWLQJFDUERK\GUDWH¶µLWLVKDUGIRUPHWRHDWVQDFNVEHWZHHQPHDOVZKHQ,VKRXOG¶7KLV
VXJJHVWVWKDWSUDFWLFLQJWKHEHKDYLRXUVRIJRRGGLDEHWHVPDQDJHPHQWZDVVLJQLILFDQWO\EHWWHUDW
IROORZXSWKDQEDVHOLQHH[HUFLVLQJIROORZLQJDKHDOWK\GLHWHDWLQJVQDFNVZKHQVKRXOG
7KHUHVXOWVDOVRLQGLFDWHDVLJQLILFDQWLQFUHDVHLQSDUHQWVUHSRUWHGZRUU\DERXWWKHLUFKLOG¶VGLDEHWHV
IURPEDVHOLQHWRIROORZXSLQERWKJURXSV7KLVPD\DOVREHUHODWHGWRWKHLQFUHDVHG093$DV
SDUHQWVZHUHDZDUHWKDWWKHUHZDVPRUHVHOIPRQLWRULQJDQGPDQDJHPHQWQHHGHG3DUHQWVZRUU\PD\
KDYHLQFUHDVHGDV\RXQJSHRSOH¶VSUREOHPVZLWKGLDEHWHVWUHDWPHQWLQFUHDVHGWUHDWPHQWVXEVFDOH
3UHYLRXVUHVHDUFKKDVKLJKOLJKWHGWKDWPRUHSV\FKRVRFLDOVXSSRUWLVQHHGHGIRUSDUHQWVDVWKH\DGMXVW
WRDQHZGLDJQRVLVRI7'DQGWKURXJKFKDQJHVLQWKHLUFKLOG¶VOLIHVW\OH7KHIXWXUHWULDOZLOO
LQFOXGHDIRFXVRQSURYLGLQJSV\FKRVRFLDOVXSSRUWWRSDUHQWVDQG\RXWK
7KHTXDOLWDWLYHGDWDVXJJHVWVWKDWQHDUO\DOORIRXUSDUWLFLSDQWVIHOWWKDWKDYLQJJRDOVHQFRXUDJHGWKHLU
SDUWLFLSDWLRQZLWKPRVWRIWKRVHLQIDYRXURIFRPSDULQJGDLO\VWHSVZLWKIDPLO\PHPEHUVRUIULHQGV
7KHSHGRPHWHUWKHUHIRUHSURYLGHGDFRPSHWLWLYHDVSHFWWRWKHLUEHKDYLRXU7KHXVHRIDSHGRPHWHU
ZDVXQLYHUVDOO\DFNQRZOHGJHGWRSURYLGHPRWLYDWLRQWKURXJKVHOIPRQLWRULQJDQGJRDOVHWWLQJDQG
ZDVDQLQFHQWLYHIRUSDUWLFLSDWLRQWRWKHPRUHWHFKQRORJLFDOO\PLQGHGFKLOGUHQ)XWXUHUHVHDUFKZLWK
WKLVSRSXODWLRQFRXOGGHYHORSWHFKQRORJLHVIXUWKHUWRLQFRUSRUDWH3$GLHWDU\DQGEORRGVXJDU
PRQLWRULQJZLWKLQRQHGHYLFH7KHW\SHRIVRFLDOVXSSRUWUHTXLUHGLVOLNHO\WREHDJHUHODWHGWKHUHIRUH
IXWXUHLQWHUYHQWLRQVVKRXOGHQVXUHDVXLWDEOHIDPLO\DQGRUH[WHUQDOVXSSRUWLVDYDLODEOHWR
SDUWLFLSDQWV
 ?

7KLVVWXG\SURYLGHVLQWHUHVWLQJILQGLQJVDERXWWKHUHFUXLWPHQWUHWHQWLRQDQGLQGLFDWLYHUHVXOWVRID
IRXUZHHN3$LQWHUYHQWLRQIRU\RXWKZLWK7\SH'LDEHWHV7KHVHUHVXOWVVXJJHVWWDNLQJSDUWLQ3$
UHVHDUFKVWXG\PD\KDYHSRWHQWLDOWRLQFUHDVH093$OHYHOVDQGRYHUDOO4R/LQ\RXWKZLWK7'
ZLWKRXWVLJQLILFDQWO\LQFUHDVLQJK\SRJO\FDHPLFHSLVRGHV:KLOHWKHUHZDVLQFUHDVHGSDUHQWDOZRUU\
DQGLQFUHDVHGWUHDWPHQWSUREOHPVVXEVFDOHWKLVZDVOLNHO\WREHDUHDFWLRQWRWKHVKRUWWHUP
FKDQJHLQOLIHVW\OHEHKDYLRXUVDQGUHVXOWDQWFKDQJHVLQEORRGJOXFRVH:HVXJJHVWWKDWDIXOOVFDOH
LQWHUYHQWLRQVWXG\ZKLFKKDVDSDUHQWDOSV\FKRVRFLDOVXSSRUWFRPSRQHQWZRXOGEHDQHIIHFWLYH
VWUDWHJ\WRFRPEDWWKLV,QDGGLWLRQDV3$LQFUHDVHVRYHUDORQJHUSHULRGDQGOLIHVW\OHFKDQJHVEHFDPH
SDUWRIGDLO\OLYLQJWKHSHUFHLYHGZRUU\DVVRFLDWHGZLWKFKDQJHRIURXWLQHZRXOGUHGXFH

/LPLWDWLRQVRIWKHVWXG\
$VWKLVZDVDVPDOOVFDOHWULDOZLWKWKHUHVHDUFKHUGHOLYHULQJWKHLQWHUYHQWLRQWKHUHIRUHQRWEOLQGWR
WKHWULDOZHZDQWWRHPSKDVLVHWKDWWKHUHVXOWVVKRZLQGLFDWLYHHIIHFWVUDWKHUWKDQGHILQLWLYHUHVXOWV
7KH3$DQG4R/ILQGLQJVDUHLQWHUHVWLQJDQGVXJJHVWWKHQHHGIRUDODUJHUVFDOHWULDOZLWKDORQJHU
LQWHUYHQWLRQSHULRGDQGORQJHUWHUPSRVWLQWHUYHQWLRQIROORZXSGDWD7KHIXOOVFDOHLQWHUYHQWLRQZLOO
EXLOGRQWKHUHVXOWVRIWKHSLORWDQGIHDVLELOLW\ZRUNDQGWDNHLQWRDFFRXQWWKHIHHGEDFNIURPWKH
TXDOLWDWLYHLQWHUYLHZV)RUH[DPSOHZHSODQWRGRDVHSDUDWHSURMHFWZKLFKIRFXVVHVRQGHYHORSLQJ
WHFKQRORJ\IRULQFUHDVLQJKHDOWK\OLIHVW\OHVLQ\RXWKZLWKW\SHGLDEHWHV7KLVZLOOWKHQSURYLGH
WDLORUHGDQGDPRUHVRSKLVWLFDWHGGHYLFHDQGDSSWRDGGUHVVPDQ\RIWKHFKDOOHQJHVIDFHGLQWKLVSLORW
VWXG\




 ?

6DIHW\DQGDGYHUVHHYHQWV
7KHUHZHUHQRDGYHUVHHYHQWVUHSRUWHGIURPWKLVVWXG\

$FNQRZOHGJHPHQWV
:HZRXOGOLNHWRWKDQN6WRUP+HDOWKIRUSURYLGLQJPRQLWRULQJGHYLFHVDQGXVHRIWKH*HW$FWLYH
GHYLFHDQGSODWIRUP














 ?

5HIHUHQFHV
 ? ^ƚĂŶĚĂƌĚƐŽĨDĞĚŝĐĂůĂƌĞŝŶŝĂďĞƚĞƐ ? ?  ďƌŝĚŐĞĚĨŽƌWƌŝŵĂƌǇĂƌĞWƌŽǀŝĚĞƌƐ ?ůŝŶŝĐĂů
ŝĂďĞƚĞƐ ? ? ? ? ? ? ? ? ? ? Z P ? ? ? ? ?
 ? DĂĐDŝůůĂŶ& ?<ŝƌŬ ?DƵƚƌŝĞE ?DĂƚƚŚĞǁƐ> ?ZŽďĞƌƚƐŽŶ< ?^ĂƵŶĚĞƌƐ, ?ƐǇƐƚĞŵĂƚŝĐƌĞǀŝĞǁ
ŽĨƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŶĚƐĞĚĞŶƚĂƌǇďĞŚĂǀŝŽƌŝŶƚĞƌǀĞŶƚŝŽŶƐƚƵĚŝĞƐŝŶǇŽƵƚŚƐǁŝƚŚƚǇƉĞ  ĚŝĂďĞƚĞƐ PƐƚƵĚǇ
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ?ŝŶƚĞƌǀĞŶƚŝŽŶĚĞƐŝŐŶ ?ĂŶĚĞĨĨŝĐĂĐǇ ?WĞĚŝĂƚƌŝĂďĞƚĞƐ ? ? ? ?
 ? YƵŝƌŬ, ?ůĂŬĞ, ?dĞŶŶǇƐŽŶZ ?ZĂŶĚĞůůd> ?'ůĂǌĞďƌŽŽŬ ?WŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŝŶƚĞƌǀĞŶƚŝŽŶƐŝŶ
ĐŚŝůĚƌĞŶĂŶĚǇŽƵŶŐƉĞŽƉůĞǁŝƚŚdǇƉĞ  ĚŝĂďĞƚĞƐŵĞůůŝƚƵƐ PĂƐǇƐƚĞŵĂƚŝĐƌĞǀŝĞǁǁŝƚŚŵĞƚĂ ?ĂŶĂůǇƐŝƐ ?
ŝĂďĞƚŝĐDĞĚŝĐŝŶĞ ? ? ? ? ? ? ? ? ? ? Z P ? ? ? ? ?
 ? 'ŽƉŝŶĂƚŚ ?,ĂƌĚǇ>> ?ĂƵƌ> ?ƵƌůƵƚƐŬǇ' ?DŝƚŚĞůůW ?WŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŶĚƐĞĚĞŶƚĂƌǇ
ďĞŚĂǀŝŽƌƐĂŶĚŚĞĂůƚŚ ?ƌĞůĂƚĞĚƋƵĂůŝƚǇŽĨůŝĨĞŝŶĂĚŽůĞƐĐĞŶƚƐ ?WĞĚŝĂƚƌŝĐƐ ? ? ? ? ? ? ? ? Z PĞ ? ? ? ?
 ? ^ŚŽƵƉ: ?'ĂƚƚƐŚĂůůD ?ĂŶĚĂŵƵĚŝW ?ƐƚĂďƌŽŽŬƐW ?WŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ ?ƋƵĂůŝƚǇŽĨůŝĨĞĂŶĚ
ǁĞŝŐŚƚƐƚĂƚƵƐŝŶŽǀĞƌǁĞŝŐŚƚĐŚŝůĚƌĞŶ ?YƵĂů>ŝĨĞZĞƐ ?? ? ? ? ? Z P ? ? ? ?
 ? ĞůĂŵĂƚĞƌD ?YƵĂůŝƚǇŽĨůŝĨĞŝŶǇŽƵƚŚƐǁŝƚŚĚŝĂďĞƚƐ ?ŝĂďĞƚĞƐ^ƉĞĐƚƌ ? ? ? ? ? ? ? Z P ? 爃? ?
 ? <ĂůǇǀĂ ?DĂůĂŬŽŶĂŬŝ ?ŝƐĞƌ ?DĂŵŽƵůĂŬŝƐ ?,ĞĂůƚŚƌĞůĂƚĞĚƋƵĂůŝƚǇŽĨůŝĨĞ ?,ƌYŽ> ZŽĨ
ĐŚŝůĚƌĞŶǁŝƚŚƚǇƉĞ ?ĚŝĂďĞƚĞƐŵĞůůŝƚƵƐ ?d ?D Z P^ĞůĨĂŶĚ ƉĂƌĞŶƚĂůƉĞƌĐĞƉƚŝŽŶƐ ?WĞĚŝĂƚƌŝĐŝĂďĞƚĞƐ ?
 ? ? ? ? ? ? Z P ? ? ? ? ? ?
 ? DĂŐŐŝŽ ?,ŽĨĞƌD& ?DĂƌƚŝŶy ?DĂƌĐŚĂŶĚ> ?ĞŐŚĞƚƚŝD ?&ĂƌƉŽƵƌ ?>ĂŵďĞƌƚE ?ZĞĚƵĐĞĚ
ƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇůĞǀĞůĂŶĚĐĂƌĚŝŽƌĞƐƉŝƌĂƚŽƌǇĨŝƚŶĞƐƐŝŶĐŚŝůĚƌĞŶǁŝƚŚĐŚƌŽŶŝĐĚŝƐĞĂƐĞƐ ?Ƶƌ:WĞĚŝĂƚƌ ?
 ? ? ? ? ? ?
 ? sĂůĞƌŝŽ' ?^ƉĂŐŶƵŽůŽD ?>ŽŵďĂƌĚŝ& ?^ƉĂĚĂƌŽZ ?^ŝĂŶŽD ?&ƌĂŶǌĞƐĞ ?WŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŶĚ
ƐƉŽƌƚƐƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶĐŚŝůĚƌĞŶĂŶĚĂĚŽůĞƐĐĞŶƚƐǁŝƚŚƚǇƉĞ  ĚŝĂďĞƚĞƐŵĞůůŝƚƵƐ ?EƵƚƌDĞƚĂď
ĂƌĚŝŽǀĂƐĐŝƐ ? ? ? ? ? ? ? ? ?
 ? DĂĐDŝůůĂŶ& ?<ŝƌŬ ?DƵƚƌŝĞE ?ZŽďĞƌƚƐŽŶ< ?WŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŶĚƐĞĚĞŶƚĂƌǇďĞŚĂǀŝŽƵƌŝŶ
^ĐŽƚƚŝƐŚǇŽƵƚŚǁŝƚŚƚǇƉĞ ?ĚŝĂďĞƚĞƐ ?WƌĂĐƚŝĐĂůŝĂďĞƚĞƐ ? ? ? ? ? Z P ? ? ? ?
 ? <ĂůǇǀĂ ?DĂůĂŬŽŶĂŬŝ ?ŝƐĞƌ ?DĂŵŽƵůĂŬŝƐ ?,ĞĂůƚŚƌĞůĂƚĞĚƋƵĂůŝƚǇŽĨůŝĨĞ ?,ƌYŽ> ZŽĨ
ĐŚŝůĚƌĞŶǁŝƚŚƚǇƉĞ ?ĚŝĂďĞƚĞƐŵĞůůŝƚƵƐ ?d ?D Z PƐĞůĨĂŶĚ ƉĂƌĞŶƚĂůƉĞƌĐĞƉƚŝŽŶƐ ?WĞĚŝĂƚƌŝĂďĞƚĞƐ ?
 ? ? ? ? ?
 ? tĞŶŶŝĐŬ ?,ĂůůƐƚƌƂŵ/ ?>ŝŶĚŐƌĞŶ ?ŽůŝŶ< ?ƚƚĂŝŶĞĚĞĚƵĐĂƚŝŽŶĂŶĚƐĞůĨ 爁ȁ?ƐĞƐƐĞĚŚĞĂůƚŚ
ůĂƚĞƌŝŶůŝĨĞǁŚĞŶĚŝĂŐŶŽƐĞĚǁŝƚŚĚŝĂďĞƚĞƐŝŶĐŚŝůĚŚŽŽĚ PĂƉŽƉƵůĂƚŝŽŶ ?ďĂƐĞĚƐƚƵĚǇ ?WĞĚŝĂƚƌŝĂďĞƚĞƐ ?
 ? ? ? ? ?
 ? DĂĐDŝůůĂŶ& ?<ŝƌŬ ?DƵƚƌŝĞE ?DĂƚƚŚĞǁƐ> ?ZŽďĞƌƚƐŽŶ< ?^ĂƵŶĚĞƌƐ, ?ƐǇƐƚĞŵĂƚŝĐƌĞǀŝĞǁ
ŽĨƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŶĚƐĞĚĞŶƚĂƌǇďĞŚĂǀŝŽƌŝŶƚĞƌǀĞŶƚŝŽŶƐƚƵĚŝĞƐŝŶǇŽƵƚŚǁŝƚŚƚǇƉĞ ?ĚŝĂďĞƚĞƐ PƐƚƵĚǇ
ĐŚĂƌĂĐƚĞƌŝƐƚŝĐƐ ?ŝŶƚĞƌǀĞŶƚŝŽŶĚĞƐŝŐŶ ?ĂŶĚĞĨĨŝĐĂĐǇ ?WĞĚŝĂƚƌŝĐŝĂďĞƚĞƐ ? ? ? ? Z P 爃? ?
 ? EĞǁƚŽŶ<,t ?ůůĞǇZ ?WĞĚŽŵĞƚĞƌƐĂŶĚdĞǆƚDĞƐƐĂŐŝŶŐƚŽ/ŶĐƌĞĂƐĞWŚǇƐŝĐĂůĐƚŝǀŝƚǇ
ZĂŶĚŽŵŝǌĞĚĐŽŶƚƌŽůůĞĚƚƌŝĂůŽĨĂĚŽůĞƐĐĞŶƚƐǁŝƚŚƚǇƉĞ ?ĚŝĂďĞƚĞƐ ?ŝĂďĞƚĞƐĂƌĞ ? ? ? ? ? P ? ? W ?
 ? &ĂƵůŬŶĞƌD ?&ůĞĞƚ ?^ ? ?,ĞƉǁŽƌƚŚ ?: ?ƉĞƌƐŽŶĂůŝǌĞĚĂƉƉƌŽĂĐŚƚŽĞǆĞƌĐŝƐĞƉƌŽŵŽƚŝŽŶŝŶ
ĂĚŽůĞƐĐĞŶƚƐǁŝƚŚƚǇƉĞ ?ĚŝĂďĞƚĞƐ ?WĞĚŝĂƚƌŝĐŝĂďĞƚĞƐ ? ? ? ? ? ? P ? ? W ? ?
 ? DŽƐŚĞƌW ?EĂƐŚD^ ?WĞƌƌǇ ?>ĂWĞƌƌŝĞƌĞZ ?'ŽůĚďĞƌŐZ ?ĞƌŽďŝĐĐŝƌĐƵŝƚĞǆĞƌĐŝƐĞƚƌĂŝŶŝŶŐ P
ĞĨĨĞĐƚŽŶĂĚŽůĞƐĐĞŶƚƐǁŝƚŚǁĞůů ?ĐŽŶƚƌŽůůĞĚŝŶƐƵůŝŶ ?ĚĞƉĞŶĚĞŶƚĚŝĂďĞƚĞƐŵĞůůŝƚƵƐ ?ƌĐŚWŚǇƐDĞĚ
ZĞŚĂďŝů ? ? ? ? ? ? ? ? ?
 ? dƵŶĂƌD ?KǌĞŶ^ ?'ŽŬƐĞŶ ?ƐĂƌ' ?ĞĚŝǌ^ ?ĂƌĐĂŶ^ ?dŚĞĞĨĨĞĐƚƐŽĨWŝůĂƚĞƐŽŶŵĞƚĂďŽůŝĐ
ĐŽŶƚƌŽůĂŶĚƉŚǇƐŝĐĂůƉĞƌĨŽƌŵĂŶĐĞŝŶĂĚŽůĞƐĐĞŶƚƐǁŝƚŚƚǇƉĞ  ĚŝĂďĞƚĞƐŵĞůůŝƚƵƐ ?:ŝĂďĞƚĞƐ
ŽŵƉůŝĐĂƚŝŽŶƐ ? ? ? ? ? ? ? ? ?
 ? ^ĂůĞŵD ?ďŽůƐƌĂƌD ?ůďĂƌďĂƌǇE ?ů,ŝůĂůǇZ ?ZĞĨĂĂƚz ?/ƐĞǆĞƌĐŝƐĞĂƚŚĞƌĂƉĞƵƚŝĐƚŽŽůĨŽƌ
ŝŵƉƌŽǀĞŵĞŶƚŽĨĐĂƌĚŝŽǀĂƐĐƵůĂƌƌŝƐŬĨĂĐƚŽƌƐŝŶĂĚŽůĞƐĐĞŶƚƐǁŝƚŚƚǇƉĞ ?ĚŝĂďĞƚĞƐŵĞůůŝƚƵƐ ?
ƌĂŶĚŽŵŝƐĞĚĐŽŶƚƌŽůůĞĚƚƌŝĂů ?ŝĂďĞƚŽůDĞƚĂď^ǇŶĚƌ ? ? ?? ?
 ? ^ƚƌĂƚƚŽŶZ ?tŝůƐŽŶW ?ŶĚƌĞƐZ< ?'ŽůĚƐƚĞŝŶ ?/ŵƉƌŽǀĞĚŐůǇĐĞŵŝĐĐŽŶƚƌŽůĂĨƚĞƌƐƵƉĞƌǀŝƐĞĚ
 ?ǁŬĞǆĞƌĐŝƐĞƉƌŽŐƌĂŵŝŶŝŶƐƵůŝŶ ?ĚĞƉĞŶĚĞŶƚĚŝĂďĞƚŝĐĂĚŽůĞƐĐĞŶƚƐ ?ŝĂďĞƚĞƐĂƌĞ ? ? ? ? ?
 ? ŝĚĚůĞ^ ?DƵƚŝƌĞ ?E ? ?'ŽƌůĞǇ ?d ?WƐǇĐŚŽůŽŐǇŽĨWŚǇƐŝĐĂůĐƚŝǀŝƚǇ ?  ĞĚ ?KǆŽŶ PZŽƵƚůĞĚŐĞ ? ?
 ?

 ? <ŝƌŬ ?ĂƌŶĞƚƚ: ?DƵƚƌŝĞE ?WŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĐŽŶƐƵůƚĂƚŝŽŶĨŽƌƉĞŽƉůĞǁŝƚŚƚǇƉĞ  ĚŝĂďĞƚĞƐ ?
ǀŝĚĞŶĐĞĂŶĚŐƵŝĚĞůŝŶĞƐ ?ŝĂďĞƚDĞĚ ? ? ? P ? ? ? ?
 ? ĂŶĚƵƌĂ ?^ŽĐŝĂůĨŽƵŶĚĂƚŝŽŶƐŽĨƚŚŽƵŐŚƚĂŶĚĂĐƚŝŽŶ PĂƐŽĐŝĂůĐŽŐŶŝƚŝǀĞƚŚĞŽƌǇ ?EĞǁ:ĞƌƐĞǇ P
WƌĞŶƚŝĐĞ ?,Ăůů ? ? ? ? ? ?
 ? DŝƚĐŚĞůů& ?<ŝƌŬ ?ZŽďĞƌƚƐŽŶ< ?ZĞŝůůǇ:: ?ĞǀĞůŽƉŵ ŶƚĂŶĚĨĞĂƐŝďŝůŝƚǇƚĞƐƚŝŶŐŽĨĂŶ
ŝŶƚĞƌǀĞŶƚŝŽŶƚŽƐƵƉƉŽƌƚĂĐƚŝǀĞůŝĨĞƐƚǇůĞƐŝŶǇŽƵƚŚƐǁŝƚŚƚǇƉĞ ?ĚŝĂďĞƚĞƐ ?ƚŚĞĐƚŝǀWĂůƐƉƌŽŐƌĂŵŵĞ PĂ
ƐƚƵĚǇƉƌŽƚŽĐŽů ?WŝůŽƚĂŶĚ&ĞĂƐŝďŝůŝƚǇ^ƚƵĚŝĞƐ ? ? ? ? ? ? Z P?
 ? >ĂŶĐĂƐƚĞƌ' ?ŽĚĚ^ ?tŝůůŝĂŵƐŽŶW ?ĞƐŝŐŶĂŶĚĂŶĂůǇƐŝƐŽĨƉŝůŽƚƐƚƵĚŝĞƐ PƌĞĐŽŵŵĞŶĚĂƚŝŽŶƐ
ĨŽƌŐŽŽĚƉƌĂĐƚŝĐĞ ?:ǀĂůůŝŶWƌĂĐƚŝĐĞ ? ? ? ? P ? ? ?
 ? ƌŽǁŶĞZ ?KŶƚŚĞƵƐĞŽĨĂƉŝůŽƚƐĂŵƉůĞĨŽƌƐĂŵƉůĞƐŝǌĞĚĞƚĞƌŵŝŶĂƚŝŽŶ ?ƐƚĂƚŵĞĚ ?
 ? ? ? ? P ? ? ? ? ? ? ? ?
 ? :ĂŶƐƐĞŶy ?ĂƐƚĞƌĨŝĞůĚ ?> ? ?WĂƌŬŝŶƐŽŶ ?< ? ?WĞĂƌĐĞ ?D ?ZĞŝůůǇ : ? ?ĚĂŵƐŽŶ ? ? ?ZĞŝůůǇ ?: ?KďũĞĐƚŝǀĞ
ŵĞĂƐƵƌĞŵĞŶƚŽĨƐĞĚĞŶƚĂƌǇďĞŚĂǀŝŽƵƌ PŝŵƉĂĐƚŽĨŶŽŶ ?ǁĞĂƌƚŝŵĞƌƵůĞƐŽŶĐŚĂŶŐĞƐŝŶƐĞĚĞŶƚĂƌǇƚŝŵĞ ?
DWƵďůŝĐ,ĞĂůƚŚ ? ? ? ? ? ? ? ? ? ? ? Z ?
 ? ĂƐƚĞƌĨŝĞůĚ> ?ĚĂŵƐŽŶ ? ?: ? ?WĞĂƌĐĞ ?D^ ? ?ZĞŝůůǇ ?:: ^ƚĂďŝůŝƚǇŽĨŚĂďŝƚƵĂůƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŶĚ
ƐĞĚĞŶƚĂƌǇďĞŚĂǀŝŽƵƌŵŽŶŝƚŽƌŝŶŐďǇĂĐĐĞůŽƌŽŵĞƚƌǇŝŶ ?ƚŽ  ǇĞĂƌŽůĚƐ ?ũŽƵƌŶĂůŽĨƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŶĚ
ŚĞĂůƚŚ ? ? ? ? ? ? ? P ? ? ? ? ? ?
 ? ǀĞŶƐŽŶ<Z ?ĂƚĞůůŝĞƌ: ?<ĂƌŵŝŶĚĞƌ' ?KŶĚƌĂŬ<^ ?DĐDƵƌƌĂǇZ' ?ĂůŝďƌĂƚŝŽŶŽĨƚǁŽ
ŽďũĞĐƚŝǀĞŵĞĂƐƵƌĞƐŽĨƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĨŽƌĐŚŝůĚƌĞŶ ?: ^ƉŽƌƚƐ^Đŝ ? ? ? ? ? ?
 ? WƵǇĂƵDZ ?ĚŽůƉŚ> ?sŽŚƌĂ& ?ƵƚƚĞE& ?sĂůŝĚĂƚŝŽŶŶĚĐĂůŝďƌĂƚŝŽŶŽĨƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇ
ŵŽŶŝƚŽƌƐŝŶĐŚŝůĚƌĞŶ ?KďĞƐZĞƐ ? ? ? ? ? ? ?
 ? DĂĐDŝůůĂŶ& ?<ŝƌŬ ?DƵƚƌŝĞE ?ZŽďĞƌƚƐŽŶ< ?WŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŶĚƐĞĚĞŶƚĂƌǇďĞŚĂǀŝŽƵƌŝŶ
^ĐŽƚƚŝƐŚǇŽƵƚŚƐǁŝƚŚƚǇƉĞ ?ĚŝĂďĞƚĞƐ ?WƌĂĐƚŝĂďĞƚĞƐ ? ? ? ? ? ?
 ? sĂƌŶŝ:t ?ĞƚĂů ?dŚĞWĞĚƐY>ŝŶƚǇƉĞ ?ĂŶĚƚǇƉĞ ?ĚŝĂďĞƚĞƐ PƌĞůŝĂďŝůŝƚǇĂŶĚǀĂůŝĚŝƚǇŽĨƚŚĞ
WĞĚŝĂƚƌŝĐYƵĂůŝƚǇŽĨ>ŝĨĞ/ŶǀĞŶƚŽƌǇ'ĞŶĞƌŝĐŽƌĞ^ĐĂůĞƐĂŶĚƚǇƉĞ  ŝĂďĞƚĞƐDŽĚƵůĞ ?ŝĂďĞƚĞƐĂƌĞ ?
 ? ? ? ? ? ? Z P ? ? ? ? ? ?
 ? hƉƚŽŶW ?ĞƚĂů ?DĞĂƐƵƌĞŵĞŶƚƉƌŽƉĞƌƚŝĞƐŽĨƚŚĞh< ?ŶŐůŝƐŚǀĞƌƐŝŽŶŽĨƚŚĞWĞĚŝĂƚƌŝĐYƵĂůŝƚǇŽĨ
>ŝĨĞ/ŶǀĞŶƚŽƌǇ ? ? ? ?WĞĚƐY> ZŐĞŶĞƌŝĐĐŽƌĞƐĐĂůĞƐ ? ?,ĞĂůƚŚĂŶĚYƵĂůŝƚǇŽĨ>ŝĨĞKƵƚĐŽŵĞƐ ? ? ? ? P ?
 ? ^ĂŶĚW ?ĞƚĂů ?dŚĞƌĞůŝĂďŝůŝƚǇŽĨƚŚĞŚĞĂůƚŚƌĞůĂƚĞĚƋƵĂůŝƚǇŽĨůŝĨĞƋƵĞƐƚŝŽŶŶŝĂƌĞWĞĚƐY> ?  
ŝĂďĞƚĞƐDŽĚƵůĞdDĨŽƌ^ǁĞĚŝƐŚĐŚŝůĚƌĞŶǁŝƚŚƚǇƉĞ ?ĚŝĂďĞƚĞƐĐƚĂWĂĞĚŝĂƚƌŝĐĂ ? ? ? ? ? ? ? Z PĞ ? ?
Ğ ?
 ? tŝůŬŝĞ> ?DŝƚĐŚĞůů& ?ZŽďĞƌƚƐŽŶ< ?<ŝƌŬ ?DŽƚŝǀĂƚŝ ŶƐĨŽƌƉŚǇƐŝĐĂůĂĐƚŝǀŝƚǇŝŶǇŽƵƚŚǁŝƚŚƚǇƉĞ  
ĚŝĂďĞƚĞƐƉĂƌƚŝĐŝƉĂƚŝŶŐŝŶƚŚĞĐƚŝǀWĂůƐƉƌŽũĞĐƚ PĂƋƵĂůŝƚĂƚŝǀĞƐƚƵĚǇ ?WƌĂĐƚŝĐĂůŝĂďĞƚĞƐ ?
 ? ? ? ? ? ? Z P ? ? ? ? ? ?
 ? ƌĂƵŶs ?ůĂƌŬĞs ?hƐŝŶŐƚŚĞŵĂƚŝĐĂŶĂůǇƐŝƐŝŶƉƐǇĐŚŽůŽŐǇ ?YƵĂůZĞƐWƐǇĐŚŽů ? ? ? ? ? ?
 ? &ŝƐŚĞƌ ?ZĞŝůůǇ:: ?DŽŶƚŐŽŵĞƌǇ ?<ĞůůǇ> ?tŝůůŝĂŵƐŽŶ ?:ĂĐŬƐŽŶD ?ĞƚĂů ?^ĞĂƐŽŶĂůŝƚǇŝŶ
WŚǇƐŝĐĂůĐƚŝǀŝƚǇĂŶĚ^ĞĚĞŶƚĂƌǇĞŚĂǀŝŽƌŝŶzŽƵŶŐŚŝůĚƌĞŶ ?WĞĚŝĂƚƌŝĐǆĞƌĐŝƐĞ^ĐŝĞŶĐĞ ?
 ? ? ? ? ? ? Z P ? ? ? ? ? ?
 ? sĂůĞƌŝŽ'^D ?>ŽŵďĂƌĚŝ& ?^ƉĂĚĂƌŽZ ?^ŝĂŶŽD ?&ƌĂŶǌĞƐĞ ? ?WŚǇƐŝĐĂůĂĐƚŝǀŝƚǇĂŶĚƐƉŽƌƚƐ
ƉĂƌƚŝĐŝƉĂƚŝŽŶŝŶĐŚŝůĚƌĞŶĂŶĚĂĚŽůĞƐĐĞŶƚƐǁŝƚŚƚǇƉĞ  ĚŝĂďĞƚĞƐŵĞůůŝƚƵƐ ? ?EƵƚƌŝƚŝŽŶ ?ŵĞƚĂďŽůŝƐŵĂŶĚ
ĐĂƌĚŝŽǀĂƐĐƵůĂƌĚŝƐĞĂƐĞƐ ? ? ? ? ? ? ? ? ? Z P ? ? ? ? ?
 ? DĞƚĐĂůĨ<D ?^ŝŶŐŚǀŝ ?dƐĂůŝŬŝĂŶ ?dĂŶƐĞǇD: ?ŝŵŵĞƌ ĂŶD ?ƐůŝŐĞƌt ?ĞƚĂů ?ĨĨĞĐƚƐŽĨ
DŽĚĞƌĂƚĞ ?ƚŽ ?sŝŐŽƌŽƵƐ/ŶƚĞŶƐŝƚǇWŚǇƐŝĐĂůĐƚŝǀŝƚǇŽŶKǀĞƌŶŝŐŚƚĂŶĚEĞǆƚ ?ĂǇ,ǇƉŽŐůǇĐĞŵŝĂŝŶĐƚŝǀĞ
ĚŽůĞƐĐĞŶƚƐtŝƚŚdǇƉĞ ?ŝĂďĞƚĞƐ ?ŝĂďĞƚĞƐĂƌĞ ? ? ? ? Z P ? ? ? ?
 ? ,ŝůůŝĂƌĚD ?dƵůůǇ ?DŽŶĂŐŚĂŶD ?tĂŶŐ: ?^ƚƌĞŝƐĂŶĚZ ?ĞƐŝŐŶĂŶĚĚĞǀĞůŽƉŵĞŶƚŽĨĂ
ƐƚĞƉƉĞĚ ?ĐĂƌĞďĞŚĂǀŝŽƌĂůŝŶƚĞƌǀĞŶƚŝŽŶƚŽƐƵƉƉŽƌƚƉĂƌĞŶƚƐŽĨǇŽƵŶŐĐŚŝůĚƌĞŶŶĞǁůǇĚŝĂŐŶŽƐĞĚǁŝƚŚ
ƚǇƉĞ  ĚŝĂďĞƚĞƐ ?ŽŶƚĞŵƉŽƌĂƌǇůŝŶŝĐĂůdƌŝĂůƐ ? ? ? ? ? ? P ? ? ? ?



















)LJXUH5HFUXLWPHQWLQLWLDOUHWHQWLRQDQGDGKHUHQFHOHYHORI$FWLYSDOVZHHNLQWHUYHQWLRQ
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0XOWLSRLQWUHFUXLWPHQW
x 7'FOLQLFV
x 7'1HZVWDUWV
SURJUDPPH
6FUHHQLQJDVVHVVPHQW
Q 
([FOXGHGQ 
x 1RWPHHWLQJ
LQFOXVLRQFULWHULD
Q 
x 'HFOLQHGWR
SDUWLFLSDWHQ 
5DQGRPLVHGQ 
Q DVVLJQHGWR
$FWLY3DOVLQWHUYHQWLRQ
Q DVVLJQHGWRZDLWLQJ
OLVWFRQWURO
%DVHOLQHPHDVXUHVFROOHFWHG
Q 
Q &RPSOHWHG
$FWLY3DOVLQWHUYHQWLRQ
Q GLGQRWZDQWWR
FRQWLQXH
Q &RPSOHWHGFRQWURO
DOORFDWLRQQ LOOKHDOWK
FRXOGQRWFRQWLQXH
Table 1. Baseline, follow up and differences in PA and QoL outcomes  
Outcomes Baseline  
 
(n=) Mean (SD)  
4 week follow up  
 
Mean (SD) 
 
Difference in mean score from  
baseline to 4 weeks (baselineʹ4 
weeks follow up) (95% CI) 
 
 
PA measures Intervention 
(n=8)  
Control (n=8) Intervention 
(n=8)  
Control 
(n=8) 
Intervention  Control  
Minutes LPA 254.0 (86.1) 253.1 (77) 219.1 (83.5) 218.1 (57.5) -34.9 (-11.3-81.4) -35 (-11.3-81.3) 
% LPA 23.8 (7.9)  23.4  (7.1) 20.7 (8)  20.8 (5.2)  -3.1 (-1.2-7.3) -2.6 (-1.6-6.9) 
Minutes MVPA 18.2 (16) 22.5 (16.2) 24.7 (14.1) 38 (22.1) 6.5 (-20.9-8.0) 15.5 (-29.9- -1.0 
) 
% MVPA 1.7 (1.5) 2.1 (1.5) 2.3 (1.3) 3.6 (2.0) 0.6 (-1.9-0.7) 1.5 9 (-2.8Ͷ0.2) 
Minutes 
Sedentary 
797.7 (88.4) 798.6 (69.6) 819.9 (98.9) 791.5 (66.7) 22.2 ( -71.1-26.8) -7.1 (-42.3-55.6) 
% sedentary 74.5 (8.5) 74.4 (7.2) 76.9 ( 8.6) 75.6 (7.1) 2.4 (-7 -2.2) 1.2 (-5.7-3.5) 
QoL overall 
measures 
Intervention 
(n=9)  
Control (n=9) Intervention 
(n=9) 
Control 
(n=9) 
Intervention  Control  
QoL general 
child/teenage 
 81.4 (10)  76.4 (15) 81.5 (11.2) 81.2  (13) 0.2 (-4.8-4.6) 4.8 (-9.4-0) 
QoL general 
parent 
 
79.1 (8.4) 75 (14) 79.1 (11) 79 (14) 0 (9-6.8-6.8) 4 (-11-2.5) 
QoL diabetes 
specific 
child/teenage 
 
67 (12.4) 69.2 (12.3) 72.3 (12.1) 74 (11) 5.3 (-11.2- 0) 4.8 (-10.4-0.7) 
QoL diabetes 
specific parent 
68 (15) 72.6 (10.5) 71 (12) 73 (12) 3 (-7.7-2) 0.4 (-4.7-4.9) 
 
 
